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(g) Portable radio apparatus with rotating antenna. 

(57) A main body of a portable radio apparatus is 
split into an upper box and a lower box, and the 
upper box is connected to the upper part of the 
lower box to be rotatable about a hinge section. 
An antenna is similarly connected to be rotat- 
able on the hinge section. When the lower body 
is swung open, the antenna is also swung simul- 
taneously. As the antenna can be further swung, 
the distance between the head of the user and 
the antenna can be maximized during com- 
munication. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a portable radio 5 
apparatus and, more particularly, to a portable radio 
apparatus which is capable of easily orienting the an- 
tenna in a position providing improved gain. 

In a conventional portable radio apparatus, there 
has been a problem that any radio apparatus used in 10 
the vicinity of a human body is subject to the absorp- 
tion of part of the electromagnetic wave radiated from 
its antenna by the operator's head and the actual per- 
formance of the antenna is thereby deteriorated. Es- 
pecially where the electromagnetic environment is 15 
unfavorable, there may be the fear of being discon- 
nected from the other party. 

In view of this problem, there is proposed an im- 
proved portable radio apparatus which is described 
in, for example, Japanese Patent Laid-Open No. 20 
368023/1992 (JP-A-04-368023). Such a portable ra- 
dio apparatus consists of a first body including a re- 
ceiving section and a second body including a micro- 
phone. A bottom end of the first body is connected to 
the second body by a first hinge so that the portable 25 
radio apparatus is foldabie. In addition, a planar an- 
tenna is connected to and supported by a second 
hinge at a top end of the first body so as to rotate from 
a front face of the first body toward a rear face thereof 
in order to position the antenna in an operating posi- 30 
tion. 

When the planar antenna is placed in the back- 
ward leaning posture during communication, the pla- 
nar antenna will be displaced from the operator's 
head, and accordingly the absorption of the electro- 35 
magnetic wave by the human body is suppressed to 
restrain the performance deterioration. 

However, the above-described portable radio ap- 
paratus has two separately located hinges, one hinge 
located at the bottom of the first body for opening and 40 
closing the two apparatus bodies and the other hinge 
located at the top of the first body for opening and 
closing the planar antenna. Therefore, two manual 
operations are necessary to use the portable radio 
apparatus. Namely, when it is to be used, the first 45 
body including the receiving section must first be piv- 
oted to an open position and the antenna must there- 
after be pivoted to an open position. 

It is therefore an object of the present invention 
to provide a portable radio apparatus including a ro- so 
tatable antenna which is capable of reducing the ad- 
verse effects of interference by the human body on 
the antenna and of allowing the first body and the an- 
tenna to be rotated to the opened position simultane- 
ously. 55 

An antenna rotating type portable radio appara- 
tus, according to the present invention, includes a 
first body having at least a receiving section, a second 
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body and a hinge section for connecting said first 
body and said second body in a rota table manner. The 
antenna is installed freely rotatable on the hinge sec- 
tion. 

The antenna may be rotatably positioned on one 
end of the hinge section or both ends of the hinge sec- 
tion. 

The above and other objects, features and ad- 
vantages of this invention will become more apparent 
from the following detailed description by way of ex- 
ample taken with the accompanying drawings in 
which: 

FIGs. 1(a) and 1(b) are plan and side views, re- 
spectively, of a preferred embodiment according 
to the present invention; 

FIG. 2 is an exploded view showing a structure of 
the hinge section shown in FIG. 1; 
FIGs. 3(a) to 3(c) are cross sectional views taken 
along line 3-3 in FIG. 2 showing several relations 
between the pin and the groove; 
FIGs. 4(a) and 4(b) are plan and side views, re- 
spectively, of another embodiment according to 
the present invention; 

FIG. 5 is a perspective view of a variation of an 
embodiment according to the present invention; 
and 

FIG. 6 is a side view for describing one example 
of the state of use according to the present inven- 
tion. 

In the drawings, the same reference numerals de- 
note the same structural elements. 

FIGs. 1(a) and 1(b) are plan and side views, re- 
spectively, of a preferred embodiment according to 
the invention. A main body or box of a portable radio 
apparatus is split into an upper box 1a having a re- 
ceiving section 2 and a display section 3, and a lower 
box 1b having a keyboard section 4 and a transmit- 
ting section 5, A lower portion of the upper box 1a is 
pivotally connected to the upper portion of the lower 
box 1 b by hinge section Ic. The width of the upper box 
1 b is greater than that of the lower box 1 b. An antenna 
6, which is a rectangular type and is adjacent to the 
lower box 1b, is similarly connected to be pivoted on 
the hinge section 1c. 

When the lower box 1b is rotated from a closed 
position A (shown by the double dotted chained line) 
toward an open position B (shown by the solid line), 
the antenna 6 can also be swung open from the pos- 
ition A toward the position B. The antenna 6 can be 
further rotated by moving from the position B toward 
a position C, so that the distance between the head 
of a user and the antenna 6 can be maximized during 
communication. Incidentally, the antenna 6 is tele- 
scopically provided so that it can be moved in the di- 
rection of arrow X. 

in the above-described embodiment shown in 
FIGs. 1(a) and 1(b), it is also possible to arrange the 
display section 3 in the lower box 1b. Corresponding- 
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ly, the keyboard section 4 or the transmitting section 
5, or both, can be arranged in the upper box 1a. 

FIG. 2 is an exploded view showing a structure of 
the hinge section shown in FIG. 1. 

The hinge section 1c shown in FIGs. 1(a) and 1(b) 
includes hinge portions 30a, 30b, 30c, 30d and 30e 
and shafts 31a and 31b, Hinge portions 30b and 30c 
are integral to the upper box 1a, hinge portions 30a 
and 30d are integral to the lower box 1b, and hinge 
portion 30e is integral to the antenna 6. The shaft 3la 
is inserted into receiving holes provided in hinge por- 
tions 30a and 30b so that the hinge portions 30a and 
30b are rotatable around the shaft 31a as a first rota- 
tion axis. The shaft 31b is inserted into receiving 
holes provided in hinge portions 30c, 30d and 30e so 
that the hinge portions 30c, 30d and 30e are rotatable 
around the shaft 31b as a second rotation axis. 

A pin 32 is fixedly received in hinge portion 30d 
so as to protrude therefrom at a position a predeter- 
mined radial distance from the second axis. An arc- 
uate groove 33, in which the pin 32 is received, is 
formed in the opposing end face of the hinge portion 
30e. The arcuate groove 33 extends over a predeter- 
mined angle with the second axis as a center and at 
the same radial distance as the pin such that the pin 
32 is slidable in the groove 33. Therefore, the antenna 
6 is rotatable independently of the lower box 1 b over 
the predetermined angle (see FIG. 3(c)). On the other 
hand, the antenna 6 is rotatable together with the low- 
er box 1b as shown in FIGs. 3(a) and 3(b). 

FIGs. 3(a) to 3(c) are cross-sections taken along 
line 3-3 shown in FIG. 2. FIG. 3(a) is a diagram show- 
ing a relation between the pin 32 and the groove 33 
in a condition where the main box 1 is closed. FIG. 
3(b) is a diagram showing a relation between the pin 
32 and the groove 33 in a condition where the main 
box 1 is opened and the lower box 1b and antenna 6 
are at the same angular position. FIG. 3(c) is a dia- 
gram showing a relation between the pin 32 and the 
groove 33 in a condition where the main box 1 is 
opened and the antenna 6 is further rotated to the op- 
erating position. 

In FIG. 3(a), the groove 33 has a first end 34a, 
which is in touch with the pin 32 when the main box 
1 is closed, and a second opposite end 34b. As shown 
in FIG. 3(b), when the lower box 1b is opened, since 
the pin 32 abuts against the first end 34a of the 
groove 33, the antenna 6 is automatically opened to- 
gether with the lower box 1b. The antenna 6 can be 
further rotated to a position at which the second end 
34b abuts the pin 32 beyond the position of the lower 
box 1b, as shown in FIG. 3(c). 

On the other hand, when the lower box 1b is 
pushed toward the upper box 1a to the closed posi- 
tion, since the pin 32 pushes the second end 34b of 
the lower box 1b, the antenna 6 is rotated together 
with the lower box 1 b toward the upper box 1 a. On the 
other hand, when the antenna 6 is pushed, since the 



pin 32 is pushed by the first end 34a, the lower box 
1b is rotated toward the upper box 1a together with 
the antenna 6. 

As described above, since one hinge section is 
5 used for rotating the antenna and either the upper box 
or the lower box, and the groove and the pin are, re- 
spectively, provided on the hinge portions of the an- 
tenna and the corresponding lower or upper box, an 
opening action or closing action of the antenna and 
10 the box is executed in a serial action. 

FIGs. 4(a) and 4(b) are plan and side views, re- 
spectively, of another preferred embodiment accord- 
ing to the present invention. In this embodiment, the 
width of the lower box 1b is greater than that of the 
15 upper box 1 a and the antenna 6 is adjacent to the up- 
per box 1a. When the upper box 1a is swung open 
from the closed position D (shown by the double dot- 
ted chained line) toward an open position E (shown by 
the solid line), the antenna 6 is also automatically 
20 swung open from the position D to the position E. Fur- 
thermore, the antenna 6 can be further rotated from 
the position E to a position F, so that the distance be- 
tween the head of the user and the antenna 6 is maxi- 
mized during communication thereby minimizing in- 
25 terference by the operator's body. Incidentally, it is 
also possible to arrange either the display section 3 
or the keyboard section 4, or both, in the lower box 1 b. 
Further, the antenna 6 is telescopically provided. 
In these embodiments described above, as illu- 
30 strated in FIG. 5, it is also possible to install an anten- 
na 7, spanning the upper box or the lower box, on both 
sides of the hinge section 1c. 

Furthermore, in these above-described embodi- 
ments, as shown in FIG. 6, when the boxes 1a and 1b 
35 are closed and laid horizontally, the antenna 6 can be 
rotatably positioned irrespective of the position of the 
upper box 1a. 

As hitherto described, since the hinge section, of 
a portable radio apparatus according to the present 
40 invention, for rotating the upper and lower boxes is 
also used for rotating the antenna, the antenna is au- 
tomatically rotated when the upper or lower box is ro- 
tated, thereby simplifying the operation of using the 
portable radio apparatus. In addition, the portable ra- 
45 dio apparatus makes it possible to maximize the dis- 
tance between the antenna and the body of the user 
during communication, so that the antenna is sub- 
stantially free from the adverse influence of the hu- 
man body. Therefore, the antenna gain does not drop 
50 and the sensitivity of the portable radio apparatus 
does not decline. 

Furthermore, when the portable radio apparatus 
is installed in a car-mounted receptacle, the antenna 
position can be so set as to avoid a drop in antenna 
55 gain. 

Although the embodiments described herein 
have been described with respect to a specific ar- 
rangement, it goes without saying that the present in- 
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vention is not restricted to such specific arrange- 
ments. 

Claims 

1. A portable radio apparatus comprising: 

a first body including at least a receiving 
section; 

a second body; 

a hinge section for connecting said first 
body and said second body such that said first 
body can be rotated with respect to said second 
body from a closed position to an open position; 
and 

an antenna rotatably installed on said 
hinge section. 

2. The apparatus as claimed in claim 1, wherein 
said antenna is secured at one end of said hinge 
section. 

3. The apparatus as claimed in claim 1, wherein 
said antenna is secured at both ends of said 
hinge section. 

4. The apparatus as claimed in claim 2, wherein 
said first body includes a display section and said 
second body includes a keyboard section and a 
transmitting section. 

5. The apparatus as claimed in claim 1, wherein 
said hinge section comprises: 

a first hinge portion integral to said second 

body; 

a second hinge portion integral to said first 
body and being rotatably coupled with said first 
hinge portion; 

a third hinge portion integral to said first 

body; 

a fourth hinge portion integral to said sec- 
ond body and being rotatably coupled to said third 
hinge section; 

a fifth hinge portion integral to said anten- 
na, and 

coupling means for mechanically coupling 
said fifth hinge portion with one of said third and 
fourth hinge portions such that said antenna ro- 
tates in response to rotation of a corresponding 
one of said first and second bodies. 

6. The apparatus as claimed in claim 1, wherein 
said hinge section comprises: 

a first hinge portion integral to said second 

body; 

a second hinge portion integral to said first 
body and being rotatably coupled with said first 
hinge portion; 



a third hinge portion integral to said anten- 
na, and 

coupling means for mechanically coupling 
said third hinge portion with one of said first and 
5 second hinge portions such that said antenna ro- 

tates in response to rotation of a corresponding 
one of said first and second bodies. 

7. The apparatus as claimed in claim 5, wherein 
w said coupling means comprises: 

a pin provided in said one hinge portion 
and extending from an end face thereof; and 

a groove formed in an opposing end face 
of said fifth hinge portion in which said pin is re- 
15 ceived, said groove extending over a predeter- 

mined angle. 

8. The apparatus as claimed in claim 7, wherein one 
end of said groove is pushed by said pin when 

20 said corresponding one body is opened, so that 

said antenna is rotated with said corresponding 
one body. 

9. The apparatus as claimed in claim 8, wherein an 
25 opposite end of said groove is pushed by said pin 

when said corresponding one body is closed, so 
that said antenna is rotated with said correspond- 
ing one body. 

30 10. The apparatus as claimed in claim 9, wherein 
said antenna is further rota table by said predeter- 
mined angle until said pin abuts against one of 
said ends of said groove in a condition said first 
and second bodies are fixed. 

35 

11. The apparatus as claimed in claim 1, wherein 
said antenna is rotatable when said first and sec- 
ond bodies are closed. 

40 
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